Introduction
The north basin of Lake Biwa is known as a phosphorus-limited, mesotrophic lake in which an aerobic condition prevails in the whole water column throughout the year. Vernal heating of the surface lake water causes the development of the thermocline at a depth of 10 -20 m in this basin , and a deep hypolimnion larger in volume than the epilimnion is enclosed and isolated below the thermocline over the major part of the year (from March/April to December/January). A significant fraction of both the photosynthetic products produced in the epilimnion and the fluvially imported organic material is thought to fall into the hypolimnion ("tropholytic zone"), and to decompose there during the stagnation period.
Thus, the recycling of its decomposition products, that is, inorganic nutrients from the hypolimnion to the epilimnion ("trophogenic zone"), is one of the most important factors governing both the productivity and the material transfer in this basin.
Generally speaking, the internal recycling of nutrients such as ammonia and phosphate in the aerobic hypolimnion is relatively minor compared with eutrophicated environments where seasonal bottom anoxia occurs. In particular, previous researchers (KAWASHIMA et al., 1976; TEZUKA, 1984; MITAMURA et al., 1987) were separately estimated (the lower half of Table 1 ). In this case, the oxygen consumption and the nitrate regeneration rates were estimated directly from Figure 2 , and the contributions from the eddy-diffusional fluxes were not taken into account. Note that the ratio of the CO, production rate to the phosphate regeneration rate in the 70 m layer is calculated to be one-fourth that of the ratio in the entire hypolimnin (20-70 m).
Discussion
In the whole water column of the north basin of the Lake Biwa, the aerobic condition pre- Table 1 .
In contrast to the gross accumulation of nitrate, phosphate barely accumulated within the hypolimnion during the stagnation period (Fig. 1) . The calculated C : P ratios for organic material mineralized during the stagnation period (Table  1) were extremely high compared with the C : P ratio of suspended material (Fig. 3) . These results suggested that (Fig. 1) , and 2) the concentration of phosphate did not increase after July (Fig. 2 ). But it is also possible that microbiological decomposition of particulate organic material near the bottom may have regenerated phosphate, since the particulate material in the deepmost layer of the water column had a relatively low C : P ratio (Fig. 3) .
In particular, the regeneration efficicency of phosphorus should be more or less enhanced when the bacterial population is consumed by phagotrophic organisms such as microflagellates (MIYAJIMA, in press), rather than when bacteria are the sole decomposers, as was the case in the experiments of TEZUKA(1990).
As seen in the above discussion, the regenera- and to predict its responses to eutrophication.
In particular, several essential aspects remain to be studied before attempting to depict the whole picture of hypolimnetic metabolism in Lake Biwa.
1) To appreciate the role of hypolimnetic metabolism in reference to the metabolism of the entire lake, contributions of both autochthonous and allochthonous imputs of organic material to the decomposing activity (e.g. oxygen consumption rate) in the hypolimnion must be distinctly elucidated.
2) To determine the exact regeneration efficiency of nitrogen, the origin, flux, C : N ratio, and availability for microbial decomposers of the dissolved organic material must be studied.
3) For the same purpose, quantitative information on the behavior of nitrogen after mineralization (i. e. nitrification and denitrification)
is also needed.
4) To understand and predict the behavior of phosphorus, it seems necessary to study the role of the sediment/lake water interactions from both a chemical and biological point of view.
The last point is of special importance in relation to the management of the productivity and water quality in Lake Biwa, since this lake is phosphorus-limited, and any changes in the 
